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3 geometric average of real returns, as well as summary statistics of these returns for all countries for the period for which data is available.
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II. Comparative Description of Privately Managed Pension Funds
There is a large variety of pension arrangements across the countries covered in this study. For example, pension provision through privately managed pension plans could be mandatory or voluntary, pension plans could be linked an employment relationship, making them occupational pension plans, or being personal plans. Moreover, pension provision could be through define contribution or define benefit arrangements. Additionally, privately managed pension funds operate under different investment regulations and in some countries they are subject to minimum return requirements.
Therefore, this section provides a comparative description of privately managed pension funds according to whether private provision is mandatory or voluntary, whether they are occupational or personal pension plans, and according to whether they are defined benefit or defined contribution. Finally, the last part of the section describes the type of investment regulations that these privately managed pension plans face in their respective countries, and the minimum return requirements.
Occupational plans vs. personal plans
Western Europe, North America and Asia-Pacific countries have well developed privately managed pension funds based on occupational pension plans (Table 1) . 5 These plans are voluntarily as in the United Kingdom and the United States, mandatory as in Australia or quasi-mandatory (i.e. most workers are enrolled as a result of employment agreements between unions and employers) as in the Netherlands. Latin American (with the exception of Brazil) and Central and Eastern European countries (with the exception of Czech Republic), on the other hand, rely mainly in mandatory personal pension plans. Quasi-mandatory pension plans, on the other hand, are not mandated by law but are required by labour contracts. The Netherlands and Sweden are examples of countries where occupational plans are quasi-mandatory. Occupation plans are implemented generally through national-wide or industrywide collective labour agreements. In the Netherlands, for instance, there is no legal obligation for employers to set-up a pension scheme. However, participation in an industry-wide pension fund is often determined by a collective labour agreement or can even be declared mandatory by the State. Sweden, on the other hand, supports its occupational plans on nation-wide collective agreements between employer and employees organizations. In both countries, permanent employees are obliged to participate in the occupational pension plan.
Finally, occupational pension plan are mandatory in Australia (the Superannuation Guarantee system) and Hong Kong (the Mandatory Provident Fund system, MPF). The regulatory framework in both countries obliges the employer to contribute a percentage of employee's salary into the pension funds on behalf of employees.
b. Personal pension plans
Since the early 1980s, personal pension plans have been broadly introduced in many developing countries, especially in Latin America and Central and Eastern Europe. 7 All personal pension plans in Latin American countries and nearly all in Central and Eastern European countries, with the exception of Czech Republic, are mandatory. 8 Among Latin American countries, there were three models used to introduce mandatory privately managed fully funded pensions based in personal accounts. Some countries (Chile, Bolivia, El Salvador, and Mexico) closed their Pay-As-You-Go (PAYG) mandatory public system completely to new entrants, and required employees to contribute instead to privately-managed fully-funded personal accounts. 9 In other countries the PAYG public system coexists with privately managed fully funded pensions based on personal account (Argentina, Uruguay and Costa Rica). Colombia and Peru offer the privately managed fully funded personal accounts only as an alternative to the existing publicly managed PAYG pension system. In these two countries, new entrants to the labour market have a period to decide whether to either of them. 10 Finally, in either model, members contribute to a fully-funded individual accounts managed by specialized financial institutions called pension fund administrators. These companies invest the funds.
Following the Latin American model, several transitioning economies in Central and Eastern Europe introduced in the late 1990s mandatory privately managed fully funded pension plans based on personal accounts personal pension plans as part of their national pension systems. In contrast with the Latin American experience where a significant number of countries effectively close down or phase out the PAYG system, Central and Eastern Europe countries kept a reformed PAYG system together with mandatory privately managed pensions based on individual accounts. However, the Czech Republic has so far decided against compulsory personal pension plans. Instead, they adopted in 1994 a supplementary pension insurance system which complements the mandatory publicly managed PAYG system. All pension funds in Central and Eastern Europe countries are required to operate on a purely defined contribution basis.
Defined benefits and defined contribution plans
In broad terms, depending on how pension benefits are calculated and who bears the risks embedded, in particular longevity and investment risks, pension plans can be either defined benefit or defined contribution plans.
11 Defined benefit plans are structured in such a manner that the employer 7 Chile was the first country that introduced mandatory personal pension accounts back in 1981. This was part of a comprehensive reform of its social security system replacing the mandatory publicly managed pay-as-you-go (PAYG) system by a mandatory privately fully-funded system based on individual accounts.
8 Latin American and Central and Eastern European countries have also voluntray personal pension plans, but they are not included in this study. 9 The transition provisions provide compensation for accrued benefits under the old system. 10 By default, employees are automatically affiliated to privately managed pension funds. Those who joined the private pension system but contributed to public pensions were provided with recognition bonds, representing the contribution registered under the old social security scheme.
11 Following the OECD pension taxonomy, defined benefit plan is any pension plan other than a defined contribution plan, including all plans in which the financial or longevity risk are borne by the plan sponsor. Benefits to members are typically based on a formula linked to members' wages or salaries and length of employment. Alternatively, Defined contribution plan is a pension plan by which benefits to members are based solely on the amount contributed to the plan by the sponsor or member plus the investment return thereon. This does not include plans in which the employer that sponsors the plan guarantees a rate of return. See the OECD (2004), -Classification and Glossary of Private Pensions‖ for a full distinction. assumes a portion (or all) of the investment risk, whereas defined contribution plans are constructed in such a manner that the participant assumes virtually all of the investment risk.
Occupational pension plans in OECD countries have traditionally been structured as defined benefit plans. However, in recent years there has been a shift from defined benefit to defined contribution plans, in particular in the United Kingdom and in the United States.
12 In these countries companies have closed or frozen their defined benefit plans, or have transferred them to defined contribution plans, mainly as a result of concerns about the impact that rising life expectancy and new regulations regarding liabilities may have on their financial situation.
In contrast, occupational pension plans in the Netherlands and Sweden have mainly preserved their defined benefit character in recent years by introducing some defined contribution features in their mainly defined benefit plans. 13 In the Netherlands, for instance, defined benefit plans cover over 91% of members of the quasi-mandatory occupational pension plans and represent over 95% of total assets.
14 Similarly, pension plans in Japan have largely preserved their defined benefit character.
Brazil, like many other countries with occupational pension plans, has also witnessed a trend toward defined contribution plans. Since 1995 no new defined benefit plan has been created and some of the existing defined benefit plans have been either closed to new members or migrated to the socalled mixed plans.
15 Indeed, the majority of closed funds sponsored by public and private companies operate under a mixed system. According to a study carried out by the Secretary of Pension Funds show that by the end of 2003 around 36% of plans were defined benefit, 16% were defined contribution and 47% mixed.
16
Occupational plans in Hong Kong and Australia offer mainly defined contribution plans. According to the Australian Prudential Regulatory Authority, over 80% of members in the Superannuation Guarantee system are covered by a defined contribution plan.
17 However, as many of the funds were originally structured as defined benefit funds, many of these funds offer defined contribution plans to new members while preserving the defined benefit option for their present 12 In 1980, around 32% of active members of an occupational pension plan were covered by a defined contribution plan in the United States. This proportion almost doubled over the next 25 years to reach 62% by 2004 (U.S. Department of Labor (2006) , -Private Pension Plan Bulletin Historical Tables‖). The United Kingdom Government Actuary Department (GAD) reported in 2006 that the number of private sector employees belonging to defined benefit plans fell from 4.8 million in 2000 to 3.7 million in 2005. This shift has also taken place in Canada, albeit at a slower pace. Defined contribution plans increase their share of members from 8% in 1990 to 16% in 2004. In the private sector, defined contribution accounted for 25% of all members in 2004 compared with 13% a decade earlier (E. Tamagno (2006) , -Occupational Pension Plans in Canada: Trends in Coverage and the Income of Seniors‖).
13 In the Netherlands, pension plans may be better viewed as hybrid plans. They are like defined benefit plans as accrued pension rights are based on employee's wages and years of service, and contribution rates can be raised in response to funding shortfalls. They are like defined contribution plans in that the annual indexation factor, which is applied to both the accrued rights of active workers and the benefits of retired workers, is tied to investment returns. 7 members. In 2004, defined contribution plans covered 60% of the overall superannuation market, hybrid plans accounted for 36% and pure defined benefit plans hold only about 4% of the market.
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Unlike occupational pension provision, personal pension plans in Latin America and Central and Easter European countries are entirely of the defined contribution type. These plans are based on contributions to individual accounts in pension funds, which are managed by specialized pension fund management companies (see Figure 1) . 
Investment regulation of private pension funds
There are two alternative approaches to portfolio regulation for privately managed pension funds among the 23 countries included in the report: the prudent person principle and quantitative portfolio restrictions. The prudent person principle avoids the imposition of stringent portfolio limits and focuses on regulating the behaviour of investment managers. The quantitative approach prescribes various investment limits which investment managers are obliged to follow in their portfolio allocation on behalf of pension funds.
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These choices may be justified by the relative development of their respective capital markets. For example, the relatively under-developed capital market in Latin American and Central and Eastern Europe countries explain partially the strict investment regulation in these countries. On the contrary, pension funds in countries with better-developed capital markets generally require only a light regulatory framework.
Additionally, mandatory retirement savings arrangements put more responsibility on the government than voluntary arrangements do. Under mandatory arrangements, governments assume a higher degree of responsibility and hence there is a ‗stronger' case for a more stringent regulatory approach. Finally, countries with defined benefit pensions are in less need for detailed investment regulations as employers stand behind the promised pension benefit. This contrast with the detailed regulation of portfolio in defined contribution pensions, whose value depend more closely on fund performance. Table 2 summarizes the main differences in investment regulation across the different countries. Pension funds in the Anglo-Saxon countries are generally required to follow -prudent man rules‖, whereas Latin American and Central and Eastern Europe countries have tended to adopt a quantitative limit approach as their core regulatory mechanism.
Latin American Countries
Argentina √ √ √ √ √ √ Bolivia √ √ √ √ √ √ Brazil √ √ √ √ √ √ Chile √ √ √ √ √ √ √ Colombia √ √ √ √ √ √ √ Costa Rica √ √ √ √ √ √ El Salvador √ √ √ √ √ √ √ Peru √ √ √ √ √ √ √ Mexico √ √ √ √ √ √ Uruguay √ √ √ √ √ √ √ Central and Eastern European Countries Czech Republic √ √ √ √ (*) Estonia √ √ √ √ (*) Hungary √ √ √ √ (*) Kazakhstan √ √ √ √ √ (*) Poland √ √ √ √ √ √ (*
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Additionally, mandatory retirement savings arrangements put more responsibility on the government than voluntary arrangements do. Under mandatory arrangements, governments assume a higher degree of responsibility and hence there is a ‗stronger' case for a more stringent regulatory approach. Finally, countries with defined benefit pensions are in less need for detailed investment regulations as employers stand behind the promised pension benefit. This contrast with the detailed regulation of portfolio in defined contribution pensions, whose value depend more closely on fund performance.
a. Western Europe, North America and Asia-Pacific Countries
Traditionally, pension funds in the Anglo-Saxon countries have tended to adopt a prudent person principle as their core regulatory mechanism. These governments impose few, if any, rules on pension funds' asset allocation. For example, the regulatory framework in the United Kingdom and the United States requires that asset managers invest pension assets on a diversified basis. However, this principle of diversification is stated as a general principle, rather than in terms of specific quantitative rules. Both countries supplement the general standard by explicitly addressing the issue of selfinvestment. Specifically, they restrict employer-related investments using an explicit, quantitative limit to do so.
In Australia, the prudent person approach governs the investment decisions of trustees, whether they make the decision on their own, or based on the advice of the appointed asset manager. Legally defined trust covenant encourage portfolio diversification, but diversification is not explicitly required. The only quantitative limitation is an explicit restriction on self-investment. 19 Canada, on the other hand, has elected to use some quantitative limitations in addition to the prudent person principle in place. For example, by limiting real estate investment to 25% of a pension fund's portfolio and limiting fund investment in foreign assets to 30%. 20 Similarly, other countries less associated with the Anglo-Saxon tradition have also adopted a prudent person approach to regulation. For instance, in the Netherlands the only quantitative regulation is on the investment in the shares of the sponsoring company. Similarly, Japan abolished quantitative regulation of asset allocation and switched to the prudent person principle in 1990.
b. Latin American countries
Given the compulsory nature of participation, pension systems in Latin American countries have tended to establish a strict quantitative limit approach to regulate the composition of portfolios. This approach specifies certain categories of instruments in which the pension funds assets can be invested. In addition, the regulation also specifies a range for the maximum percentage of the fund that can be invested in each instrument.
Although the general model of restriction is similar among countries, there are significant differences regarding the values at which the different limits have been set. The greater differences are found in the limit on foreign securities and equities. Thus, while El Salvador and Uruguay have not yet authorized the investment of assets abroad, Chile allows pension funds to invest up to 30% in foreign instruments. Similarly, allocation into equities has been strictly limited in countries as Mexico and Uruguay, whereas others, as Chile, have raised the limit on equity holding up to 80%. 22 Investment limits on government bonds have been typically generous in all countries, reflecting not only the fact that these assets would form part of a well-balanced portfolio, but also because governments needed to finance the cost of transition from a stated-managed social security system. 23 Currently, Uruguay has one of the most restrictive investment regimes among Latin American countries, while Chile and Peru have the most liberal regulations. Both countries have progressively liberalized their investment regulations, as capital market became more developed and confidence in the operation of the system increased. Unlike most Latin American countries, pension plans Brazil, is one example of a non-OECD country that has been moving in recent years from a stringent quantitative limitations approach towards a greater reliance on a prudent person rule.
c. Central and Eastern European countries
Similar to Latin American countries, the investment regulation in Central and Eastern European countries have tended to impose thought quantitative restrictions on investment of pension fund assets. Generally, there are limits per instrument, per issuer, per risk, per group of instruments, and some specific limits for issuers that have property relations with the pension fund manager.
Most of Central and Eastern European countries limit equity exposure. The difference is only the rate of direct limitation. In Poland, the limit is 40%, while in Estonia and Kazakhstan pension funds are allowed to invest up to 50% of their assets.
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Czech Republic and Hungary are the only countries covered by the study with no investment restriction on equities.
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Limits on foreign securities are set up as a percentage of total assets, but investment regulation also specifies the geographical region in where the pension funds may be invested. In Hungary, for instance, the direct limit of 30% on foreign investments is supplemented by a further limit on non-OECD country investments (set at 20% of all foreign investments). Estonia makes no distinction between domestic assets and securities issued in EEA and OECD countries 26 . Poland has the strictest rule on foreign investments, only 5% of assets are to be used for such instruments. In Kazakhstan, on the other side, the limit on foreign investment introduces a risk factor to differentiate between issuer with higher or lower risk.
In general, there is no maximum limit for fixed income instrument, but certain countries set up specific limits per issuer and per risk rating. Estonia, for instance, is the only country to limit investments in government bonds (35%). Kazakhstan, on contrary, imposes a minimum limit in securities issues by the central government (not less than 25%).
Unlike the mandatory systems, the voluntary system in Czech Republic operates one of the more liberal investment regulatory regimes in the region. Assets may be invested in a broad range of financial instruments that have been authorized by the investment regulation. There are no legal restrictions on pension funds investing in equities and foreign assets. However, foreign investment is permitted only for securities traded in OECD markets.
Minimum return
Several mandatory personal plans in Latin America and Central and Eastern Europe regulate the performance of portfolio by requiring privately managed pension funds to guarantee a minimum return, measure in either absolute (nominal or real) term or relative to the performance of other pension funds. The aim of this minimum return requirement is to protect the value of the affiliate's pensions against over aggressive behavior by the asset managers.
Chile, Argentina, Peru, Uruguay, and Colombia require pension funds to achieve rates of return above a prescribed minimum, typically calculated relative to the industry average. For example, in Chile, managers are required to earn a minimum, which is lesser of 200 basis points below the average system return or half the average return of the industry during the last 36 months. Those who fail to meet this criterion are required to compensate the portfolio with resources from a fluctuation reserve fund, which is established with the manager's own capital. If the reserve is insufficient to top up the fund's return to the minimum, the government guarantees the minimum return.
Among Central and Eastern European countries, Kazakhstan and Poland, also guarantee a minimum rate of return. Poland and Kazakhstan, define the minimum return as the above Latin American countries. 27 In Hungary, until 2002, mandatory pension funds were subject to a relative minimum return guarantee. The minimum return was a percentage of the official return index of longterm government bonds. Now pension funds need to disclose a target rate of return, but missing it has no consequences.
Contribution rate
Levels of contributions to privately managed pension plans vary greatly across the countries covered in this study, reflecting the relative importance given to private pension provision. Additionally, the structure of pension provision and the coverage of pension plans in the countries should also be taken into account when comparing their pension contribution levels.
Extensive data on occupational pension contributions are not easily available. They often vary from company to company and even within one single company for different groups of employees. In some countries, average contribution rates usually vary between industries or according to the employee's age and sex, and the size of the company.
Occupational plans may be contributory or non-contributory. In non-contributory pension plans the entire cost of the plan is borne by the employer, while in contributory plans employees pay a portion of the cost. Generally, the plan rules determine whether the employee contributes and at what rate. In the United States, for instance, defined benefit pension plans are funded by the employer, whereas defined contribution pension plans are mainly funded by the employee. In the United Kingdom, the total contribution is normally shared between the employer and the employees, although some pension plans are financed exclusively by the employer. In Australia and Japan, on the other hand, the contribution rate to occupational pension plans are primarily financed by the employer.
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In some countries, including the Netherlands, Japan, the United Kingdom the contribution rate may vary considerably among pension plans, due to the fact that some plans are integrated within the social security system. As a result, the contribution rates for occupational plans cover both private and public pension system.
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Mandatory defined contribution pension systems in Latin America are financed mainly through contributions paid solely by the employee. Chile, El Salvador, Peru and Uruguay require contributions of more than 10% of earnings (including administrative charges and disability insurance). In Mexico, on the other hand, the total contribution (6.5% of earnings), is shared between the employer (5.15%), the employee (1.125%) and the government (0.225%). Additionally, the government pays into the individual account a flat-rate amount (the so-called social quota) of MXN 2.74 for each day of work.
Contribution rates tend to be lower in the mandatory defined contribution systems of Central and Eastern Europe, ranging from 6% in Estonia to 10% in Kazakhstan. This is no surprise since all the Eastern European countries with defined contribution programs have retained a sizeable public, earnings-related pension, something which few Latin American countries have done. In the Czech Republic, contributions to the voluntary pension system depend on the conditions stipulated in the pension plan. However, contributions may not be lower than CZK 100/month. The State makes additional contributions on behalf of individuals, which are subject to certain limits. 
III. International Comparison of Privately Managed Pension Funds by Assets and Asset Allocation
Pension assets
The total amount of assets held by privately managed pension funds vary significantly across the countries included in the study (Table 4 ). This variation reflects the size of the economy as well as factors related to the design of the pension system (e.g. contribution rate), coverage levels and the maturity of the system. By the end of 2005, total assets in the 23 countries covered in this study amounted to over US$ 16.5 billion. (1) For Brazil data includes information only from closed pension entities.
(2) Data for Canada includes information from Trustee pension funds. Pension funds in the United States manage by far the largest amount of assets, encompassing about three-fourth of all pension assets included in the report. The United Kingdom comes next, followed by the Netherlands. In these three countries, assets have grown sharply over the last 10 years, from US$7.0 trillion in 1995 to US$14.8 trillion by 2005, representing a compound growth rate of 7.7% per annum.
The relatively small size of accumulated assets in Latin America and Central and Eastern European countries is partly explained by the recent implementation of their private systems. Privately managed pension funds in Latin America (whit the exception of Chile and Brazil) and Central and Eastern Europe have less than ten years (See Figure 2) . As a percentage of the size of the economy (Figure 3) , privately managed pension funds in the Netherlands are by far the largest, at nearly 120% of the country's GDP. Second comes the voluntary occupational system in the United States (99%) followed by the United Kingdom (79%) and Australia (67%). In Latin America, assets under management represent on average around 15% of the GDP, although in Chile reach approximately 60%. Brazilian pension funds, the second most developed system in Latin America, represent less than 20% of GDP, despite their earlier establishment in the late 1970s. Other countries in the region, such as Costa Rica and Mexico represent less than 20%.
Finally, among Central and Eastern European countries, pension fund's assets represent about 6% of GDP, although in Poland this figure is approximately 11%. Hungarian pension funds, one of the most developed in the region, and Kazakhstan represent 8%. In Czech Republic and Estonia, on the other side, pension system's total assets represent less than 4% of GDP. (1) For Brazil data includes information only from closed pension entities.
(2) Data for Canada includes information from Trustee pension funds. 
Asset allocation
Asset allocations show a wide dispersion among countries analysed in the study. Some pension plans hold its entire portfolio in fixed income securities whereas other funds have none or only few fixed income holdings. Equity investments also vary dramatically, ranging from 0% to almost 60% of the asset allocation. The same applies to foreign investment. Figure 4 illustrates the percentage of total pension assets invested in equities and bonds for the different countries included in the study. (1) For Brazil data includes information only from closed pension entities. Data for open pension entities was not available. This difference in assets allocation can be partly explained in defined benefit occupational plans the liability structure, whereas in defined contribution personal plans the differences are justified mainly by the investment regulation in each country. Other variables affecting strategic asset allocation could include factors such as the age structure of members 30 , historical reasons, sponsor's own preferences or the expected capital market return.
a. Western Europe, North America and Asia-Pacific Countries
Trends amongst the major asset managers show that the asset allocation over the past decade has been influenced by the volatility in equity markets. Pension funds in the United States, the United Kingdom and Australia have traditionally had a larger proportion of their portfolio invested in equities. This was a successful strategy in the 1990s but less so in 2000s. Partially because market movement, and partially through deliberate asset allocation moves, the proportion in equities in these countries generally came down at least a few percentage points over the past few years. In the United Kingdom, for example, the average equity allocation in the 1990s was around 65%, whereas during 2005 fell to 40%. This figure probably understates the actual equity risk position and the downward trend in the equity market. On the contrary, there was a long-term rise in the proportion of pension fund assets invested in bonds from 12% in 1990 to 20% in 2005.
On the other side, occupational plans in Canada, the Netherlands, Japan and Sweden all usually had very high bond allocations. Encouraged by the equity bull market of the 1990s, pension funds in these countries began to invest strongly in equities in late 1990s and early 2000s, a move that could be seen as miss-timed. The general recovery in the equity markets restored some confidence in equities.
b. Latin American countries
The strict investment regulations and the lack of development of capital market have led to high allocation of funds into government paper. Furthermore, the high yield of government bonds, reflecting country as well as default risk, have made them even more attractive to pension funds. By the end of 2005, the average share of government paper in pension fund portfolios was 46% of total assets, which is larger than the prevailing average in advanced economies, but smaller than the average allocation in other emerging economies.
This average however, masks large differences across countries. During 2005, pension funds in six countries held more than 60% of their portfolio in government bonds: Mexico (82.1%), El Salvador (81%), Bolivia (70%), Argentina (60.9%) and Uruguay (60.0%). Yet, it is relatively unimportant in Peru and Chile, with less than 20%. In Brazil, on the other side, pension funds have increased noticeably their allocation in government bonds, from 2% in 1994 to around 12% in 2005. It might be explained by the high interest rate offered in the last years and the absence of long-term investment alternatives in the Brazilian capital market 31 . Investment in equities has remained low in all countries in the region, with the exception of Peru, where 36% of the total assets were allocated in equities. Argentina, Chile, and Colombia have between 11% and 15% of the portfolio invested in stocks. In Bolivia, the level is around 6%, while in the rest of the countries equity investment is close to zero. In Brazil, the allocation to equities is higher than the average in the region; however, it has diminished over the last 10 years from 31% in 1996 to 20% in 2005 32 .
Another noteworthy aspect of the invest regime in Latin America is the small portion of fund assets invested in foreign instruments. In fact, only six countries allow an internationally diversified portfolio. In the rest of countries, investment abroad has usually been banned or discouraged in order to channel saving into the domestic economy. Chile has the largest proportion of its portfolio invested abroad (30.2%). Peru comes next (10.2%), followed by Colombia (10.4%) and Argentina (8.9%). Costa Rica and Mexico, on the other side, foreign investment represented less than 3%. El Salvador, Dominican Republic and Uruguay, on the other hand, invest exclusively in domestic assets.
c. Central and Eastern European countries
Given the restrictive investment regulation and the conservative investment policies followed by asset managers in Central and Eastern European countries, pension assets are strongly invested in bonds (i.e. government bonds). In Hungary and Poland, for example, over 60% the total assets was invested in government securities. Equity allocation during 2005, on the other side, was relatively significant in Poland (32%) and Estonia (39%), however in the rest of countries was below 10%.
IV. An Initial Overview of the Investment Performance of Privately Managed Pension Funds
This section examines the investment performance of the privately managed pension funds in the 23 countries included in the study. It only provides an initial assessment of their financial performance, abstracting from making any international comparison between countries or systems or suggesting any conclusions in terms of performance.
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In order to assess the investment performance of privately managed pension funds, this section examines first the different methodologies used by asset managers and pension funds to value pension assets and calculate investment returns.
Asset valuation
The majority of occupational pension systems (i.e. OECD countries) included in this report use a valuation methodology based on the market value. Valuation rules, however, are less clear in Latin America and Central and Eastern Europe countries. 
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In Latin America, there are compulsory regulations in every country for the valuation of pension assets, which almost with no exception, are based on market prices. In Argentina and Brazil, however, part of the bond portfolio is valued by the accrual criterion, where the return on the bond is calculated as the internal rate of return at the moment of purchase. In Mexico, on the other side, instead to follow the market value criteria, the asset value is determined by a specific body called -Valuation Committee‖ 35 . In Costa Rica, the valuation at market price is mandatory only for some certain instruments whose period of maturity is higher or equal to 180 days. For the rest of countries, legal requirements establish a transparent basis for valuing pension fund assets according to their economic or market value.
Among Central and Easter European countries, valuation of pension fund assets at market prices is carried out by pension fund administrators in Hungary, Poland and Kazakhstan. Czech Republic and Estonia, on the other hand, have followed different criteria for valuing part of their portfolio.
Investment return
Personal pension plans in Latin American and Central and Easter European countries have a detailed regulation defining the methodology for calculating returns. This regulation is usually established by the supervision authority, either as the official calculation or as a control, verifying the asset managers' calculations. Calculation methods are even more important in those countries that regulate the performance of portfolio through minimum or relative rate-of-return guarantees. On the contrary, the definition of and criteria for calculating and reporting total return among Western Europe, North America and Asia-Pacific countries is stated in the investment policy established by the asset manager.
a. Latin American Countries
In order to calculate the investment rate of return, all Latin American countries divide pension funds into shares o quotas of equal value and characteristics. Each quota is a unit of measurement defined by the asset manager. The price of the quota is obtained as the ratio between the net wealth (assets minus liabilities) of the pension fund divided by the total number of quotas. The values of the quota increases or decrease according to changes in the investment return of the pension funds.
b. Central and Eastern European Countries
Like Latin American countries, Poland calculates the rate of return according to the variation in the weighted average value of the accounting unit during a specific period. The accounting unit value refers to the fund assets value divided by the number of accounting units. Its value increases and decreases in response to the yield of the pension fund investments.
In Hungary, calculates the annual rate of return in two stages. Returns are first calculated for each quarter and then compounded over the fourth quarter for which the return is required. Quarterly returns measure the change in the market value of assets, netting out the impact of benefits and contributions, divided by the initial market value of assets plus the net value of the net inflows 36 . Estonia, on the other hand, calculates the investment rate of return according to the variation in the net assets value (NAV) of the fund. The management company determines the internal procedural rules for determining of the net asset value of a pension fund.
c. Canada
The performance for private occupational pension plans in Canada was measured using the Return on Investment (ROI) ratio. To calculate ROI, the investment income and the net sale of securities is divided by the market value of assets during the previous period. Net on sale of securities is calculated as net profit on sale of securities minus net loss on sale of securities.
d. The United States
Returns for defined benefit and defined contribution plans were calculated as the change in assets, netting out the impact of benefit payment from the plan and contribution to the plan, to initial assets plus half of net inflows. Rates of return presented were weighted by plan assets, and then identified the median.
e. The Netherlands
Similar to Canada, the Netherlands use the Return on Investment (ROI) ratio to calculate the annual investment return. Thus, the annual rate of return measure the variation of the total yield on investment of a specific year with respect to the market value of assets accumulated during the preceding year.
f. The United Kingdom
Occupational pension plans in the United Kingdom employs the -time-weighted‖ rate of return (TWR) as the base performance statistic. This return takes into account investment income as well as realised and unrealised capital profits or losses. The investment return is measured through the Total Fund Median. It is the middle result or 50th percentile of the returns from all the UK Pension Funds at the total level. This means that this return is irrespective of fund size.
g. Hong Kong
Hong Kong uses the internal rate of return (IRR), known as dollar-weighted return (DWR), to calculate the annualized rate of return. Thus, the annualized rate of return for each year is the discount rate that equates the net present value of all the net monthly contributions made to the pension system within the one-year period to the net present value of the accrued benefits at the end of year period.
General description of the average annual real rate returns achieved by each country
This section just reports the evolution of returns in each country since their private pension systems have been in place as well as basic statistics. 37 As a result of differences in reporting frameworks and valuation methodologies, as well as differences in the regulatory environment, in the time-frame of their pension systems and, most importantly, because of differences in investment efficiency and idiosyncratic characteristics of each country pension system, it is meaningless to compare investment performance across countries using just reported returns. 38 37 The data on returns comes from relevant authorities, pension fund associations, central banks, capital market supervisory agencies and market sources. The report uses data from the first year available. Rates of returns are reported in real terms after deflating by the consumer price index. Appendices 1 and 2 report the complete time series of investment returns, detailed basic statistics and a detailed description of the different sources of information used from each country.
Nevertheless, it is important to see in isolation how investment returns have evolved in the different countries. In this regard, Table 6 reports average real returns (nominal returns in local currency less price inflation) for the countries examined in this report since the system has been in place and for the last five-year period (December 2000 -December 2005). Latin American Countries
Central and Eastern European Countries
Data since
Geo. Mean
Source: OECD.
Notes: MP= mandatory personal plans, VP= voluntary personal plans, MO= mandatory occupational plans, VO= voluntary occupational plans, QMO=quasi-mandatory occupational plans.
(i) Higher returns do no entail better performance because this data does not take into account several dimension (see main text) to allow performance comparisons.
(ii) For Kazakhstan and the United States data is not available for 2005.
(iii) For Sweden data represents information from ALECTA, the default fund manager of the white-collar employees' pension plan.
(iv) For Hong Kong data is available for the period from March to March.
the local financial market. For more information on investment regulation, criteria for valuing portfolio and the methodology used for pension funds to calculate investment returns please refer to the country report document.
It is interesting to notice that by assessing average rate of return in the last five years (2000) (2001) (2002) (2003) (2004) (2005) against the volatility of these returns as measured by the standard deviation, most countries have had relative low average returns and relative low volatility ( Figure 5) . 39 However, some countries achieved relatively high returns with relatively high volatility (Uruguay and, to some extend Argentina), others achieved relative high returns with low relatively volatility (Bolivia, Peru and Poland), and, finally, most OECD countries (e.g. the United Kingdom and the United States) had low average returns over the 5-year period and relatively high volatility. Average annual real investment rates of returns have been high in all Latin American countries for the entire period since the inception of the privately managed pension system, ranging from 5.7% in Brazil to almost 15% in Uruguay. However, real returns show considerable volatility over the period. This volatility in real returns can be explained largely by macroeconomic circumstances. Table 7 provides average annual real rates of return for the entire period and for three different subperiods. This high volatility can be appreciated by comparing average annual real rates of return for the entire period with those for different sub-periods. For example, in Chile achieved average annual real returns of around 12% up to the mid-1990s. This high real return can be partly explained by the large share of pension funds portfolios invested in public debt, which paid high real interest rates following the severe financial crisis of the early 1980s. However, average annual real returns have been much lower since 1995 because the financial crisis of the second half of the 1990s and regional stock market crisis of 1995, 1998 and 2001 . Similarly, in Argentina the average annual real return was around 17% during the period 1994-1997, against a 7.2% from 1997 to 2001. The financial crisis in 2001 had serious effects on the financial situation of the pension system affecting overall real returns of the system. These returns were negative in 2001 (-10.3%). However, during the following years after the crisis, the average annual real return rose to over 12%.
The same pattern applies to other countries. Mexico had average annual real rates around 7.2% between 1998 and 2003, dropping to 1.6% in 2004 because of the lower returns in government bonds, which, due to legal requirements and restrictions on bond holdings, constituted just over 80% of the investment portfolio.
Brazil's annual real rate of returns also shows high. For instance, during the period December 1995 to December 2000, pension funds registered an average annual real return of around 8.2%%, against 2.7% from December 2000 to December 2005. The financial crisis in the region had serious consequences on the performance of the pension funds, since the real return of the system registered a negative return in 2002 (-5.4%).
Risk Measurements
The level of risk incurred to achieve the previously reported average annual real rate of returns, measured by the standard deviation of the series of real rate of returns, varies from 3.3% and 3.8% in Costa Rica and Mexico respectively, to 11.6% in Argentina and 13.0% in Uruguay, with Chile at 8.5%. Brazil, on the other side, shows an intermediate level of risk of 6.3% for the period December 1995 to December 2005.
The level of risk can also be gauged by looking at the minimum and maximum annual real rates of returns, as it gives us a measure of the range of returns around the mean (figure 6). In this context, Argentina and Uruguay have the highest range as wide as 41 and 37 percentage points respectively. In Argentina, annual returns ranged from -10.4% to 31.0%, while in Uruguay from 3.6% to 40.6%. Costa Rica, on the other hand, has the narrowest range, 7.3 percentage points, with annual returns ranking from 2.5% to 9.8%. 
Bolivia (8) Brazil (11) Chile (24) Costa Rica
El Salvador (7) Mexico (8) Peru (12) Uruguay ( ii. Central and Eastern European Countries
The average annual real investment rates of returns has been positive for all Central and Eastern European countries included in the report, ranging from 1.0% in Czech Republic to 8.8% in Poland. Table 8 shows the average real annual return from the start of the system until December 2004. Following the trend exhibited in Latin American countries, the average annual real investment rates of returns show important fluctuations for the entire period since the pension reform has been place. This uneven performance could be partially explained by the very high proportion of assets held in government bonds (around 60%) and the irregular trends in government securities yields over the past years.
In Poland, for example, annual returns have fluctuated sharply since the establishment of the privately managed pension system. Based on six years of their operation, annual real return has averaged around 9%, which is primarily attributed to the outstanding result in 2002 (around 15%). However, one year before, the real returns reached less than 2%. Kazakhstan, on the other hand, averaged a real rate of return around 8% per annum during the period December 1998 to December 2004, the largest in the region. However, this result is largely explained by the exceptional rate of return (33%) obtained during the first years after the implementation of the system (1999). During the following years, the annual rate of returns has dropped from 5.5% in 2000 to -2.9% in 2004.
Kazakhstan shows by far the largest standard deviation (over 12%). For the rest of countries the standard deviation ranged between 1.6% and 5.4%. In term of the range of returns around the mean, Kazakhstan had the widest range, between a minimum annual return of 2.9% (2004) and a maximum annual return of 32.9% (1999) . Czech Republic, on the other side, had the narrowest range as 4.0 percentage points, with annual returns ranging from -1.17% (1998) to 9.8% (1999). iii. Western-European, North-America and Asia-Pacific Countries
The annual average real rate of return across occupational pension plans in most developed countries is characterized mainly by very high dispersion, ranking from 2.1% and 3.4% in Hong Kong and Japan respectively to 8.9% in Australia. Additionally, annual average real rate of return shows high volatility according to the sub-period used for calculation. For instance, the annual average real rate of return for the sub-period December 1994-December 1999 was much higher than in the other sub-periods. Table 9 shows the annual average real rate of return for the entire period and for three different sub-periods. The annual average real return among North American countries followed a high volatility for the different period analyzed. In United States, for instance, the annual real return varied enormously from the end of 1990s to the early 2000s. Comparing for the different sub-periods, pension funds registered an average real return around 6% per annum, during the period 1988-1994, against an average real return around 10% per annum from December 1995 to December 2000. Later, due to the sluggish world-wide economic conditions and the stock market slump had serious consequences on the performance of the pension funds, since the average real return of the system fell to 1.7% and 0.7% per annum for defined benefit and defined contribution plans respectively, for the period December 2000 to December 2004.
Additionally, the data available for the United States allows comparing between defined benefit and defined contribution plans. Over the period 1988-2004 the results suggests that the average annual real rate of returns for defined benefit was superior to defined contribution plans, 7.1% versus 6.1%. In the late 1990s, defined contribution plans performed very well, even outperforming defined benefit plans from 1997 to 1999. But, during the following years defined benefit plans outperformed defined contribution plans. The period 2000-2002 was bad investment years for both. However, defined benefit plans did not fall as far as defined contribution plans. The higher proportion in equities for defined contribution plans in the late 1990s allowed outperforms this type of plans; however it also meant that defined contribution registered results more negative during the stock market crisis in 2000, and then did better when the stock market recovered.
Similar trend is found in pension plans in Sweden, the Netherlands and the United Kingdom where annual real rate of returns are characterized by episodes of a high volatility. For example, in the Netherlands, because of the comparatively high equity exposure of pension funds, the annual average real rate of return soared over 10% during the bull market between December 1995 and December 2000. Later, a sharp downturn was observed during the period December 2000 to December 2005, when the annual real rate of return averaged 1.7% per annum. This bad period was mainly a consequence of the negative returns registered in 2002 (-11.5%).
In the United Kingdom, on the other side, the average annual return of a typical fund was 8.7% over the period December 1982 December 2005 although statistics show important differences across different sub-periods. During the end of 1980s up to mid-1990s, pension funds achieved an average return of 11% annually. Since December 1995 up to December 1999, the average real return was lower, 9.5% annually. This relatively attractive rate of return was mostly due to the high reliance on equities (over 60% of the portfolio). This period of positive returns was followed by negative resultsas a result of the strong fell in the UK equity market-in 2001 (-10.9%) and 2002 (-18.12%).
The high volatility can be also appreciated among pension plans in the Asia-Pacific area. Comparing across different periods in the Australian's pension system, the average real returns were very high in the nineties, 10.8% annually, while during the period December 2000 to December 2005, the real return averaged 5%. The same pattern apply to Japan, where the pension system averaged a real return around 2.4% per annum during the period December 1995 to December 2000 as a consequence of the negative return in 2000 (-9.4%), however the pension system recorded positive returns for the period December 2000 to December 2005, averaging 4.8% per annum.
Exploring the risk level from the perspective of standard deviation, the Hong Kong had the highest level of risk (13.2 %), followed by the United Kingdom (12.5 %) and Sweden (9.7 %). Canada and Australia, in contrast, had the lowest level of risk, 3.2% and 5.7% respectively.
In term of the range of return around the mean, the results were similar to those based on the analysis of standard deviation. The United Kingdom had the highest range (44.2%), with annual returns ranged from -18.1% (2002) 
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